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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Sudo (US 
6,647,025), hereinafter referred to as Sudo. 

Regarding claim 27 , Sudo discloses an FFT timing detection step of detecting a 
plurality of FFT timing candidates according to a correlation characteristic of a guard 
interval contained in a received multicarrier signal (figure 3 and column 3 lines 23-29; 
an OFDM reception apparatus uses correlation values for obtaining FFT timing of 
a frame structure which includes a guard interval). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claims 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nowara (US 6,445,713), hereinafter referred to as Nowara in view of Muto (US 
5,933,424), hereinafter referred to as Muto. 

Regarding claim 1 Nowara discloses a data channel generator multiplying a 
plurality of transmission data sequences by a plurality of short codes (column 3 lines 
45-49; a signal is diffused by a short code), respectively; a long code multiplier 
multiplying the plurality of transmission data sequences multiplied by the plurality of the 
short codes by a common long code, respectively (column 3 lines 45-49; signal is 
diffused by a long code); and a transmission element transmitting, by using a plurality 
of subcarriers, the transmission data sequences doubly multiplied by the short code and 
the long code (column 3 lines 45-49; a signal which is doubly diffused by a short 
and long code is multiplexed among a plurality of channels). 

Nowara fails to teach, a synchronization signal generator multiplying a 
transmission data sequence for synchronization signal only by a spreading code for 
synchronization signal; and transmitting the synchronization signal multiplied only by the 
spreading code for synchronization signal. 

Muto discloses a sync signal generator that generates a predetermined Walsh 
code 32, multiplies this code by a PN code; and transmitting the synchronization signal 
multiplied only by the spreading code for synchronization signal (figure 2 units 12 and 
31 and column 3 lines 36-47). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Nowara to incorporate the element by Muto. The 
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motivation being to provide a device within a CDMA system that is capable of avoiding 
instantaneous interruption 

Regarding claim 3 , Nowara discloses transmitting, by using a plurality of 
subcarriers, a data sequence doubly multiplied by a short code and a long code 
(column 3 lines 45-49; a signal which is doubly diffused by a short and long code 
is multiplexed among a plurality of channels). 

Muto discloses a sync signal generator that generates a predetermined Walsh 
code 32, multiplies this code by a PN code; and transmitting the synchronization signal 
multiplied only by the spreading code for synchronization signal (figure 2 units 12 and 
31 and column 3 lines 36-47). 

Since Nowara discloses transmitting a doubly diffused CDMA signal by a plurality 
of channels, it is obvious that the doubly multiplied sync signal generated by Muto could 
also by transmitted by either one or a plurality of channels (transmitting, by using one 
for a plurality of subcarriers, a synchronization signal multiplied only by a 
spreading code for synchronization signal). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Nowara to incorporate the element by Muto. The 
motivation being to provide a device within a CDMA system that is capable of avoiding 
instantaneous interruption. 

3. Claims 8, 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamamoto et al. (US 6,646,980), hereinafter referred to as Yamamoto in view of 
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Aslanis et al. (US 2004/0199554), hereinafter referred to as Aslanis in view of Sudo (US 
6,647,025), hereinafter referred to as Sudo in view of Higuchi et al. (US 6,167,037), 
hereinafter referred to as Higuchi. 

Regarding claims 8 and 17 , Yamamoto discloses a receiving element receiving 
the multicarrier signal containing the subcarriers at least one of which a synchronization 
signal is transmitted therein, multiplied only by a spreading code for synchronization 
signal (column 1 lines 66- column 2 line 3; an OFDM demodulator is capable of 
detecting a preamble for synchronization using short symbols). 

Yamamoto fails to teach a correlator detecting correlation values between the 
received multicarrier signal and a synchronization signal replica. 

Aslanis discloses a multicarrier receiver that correlates a frame with a 
synchronizing pattern stored at the receiver (page 2 paragraph 0016). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Yamamoto to incorporate the teachings of Aslanis. The 
motivation being an improved method of providing frame synchronization in a 
transmission system using multicarrier modulation. 

Yamamoto as modified by Aslanis fails to teach a timing detector detecting an 
FFT timing according to correlation values. 

Sudo discloses an OFDM reception apparatus that uses correlation values to 
obtain FFT timings (column 3 lines 23-29). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto and Aslanis to incorporate 
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the teachings of Sudo. The motivation being an OFDM reception apparatus which 
improves the accuracy of symbol synchronization acquisition. 

The combination of Yamamoto and Aslanis as modified by Sudo fails to teach a 
timing detector detecting a received timing of long code according to the correlation 
values 

Higuchi disclose a mobile station that uses correlations to detect the received 
timing of long codes (column 15 lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto, Aslanis, and Sudo to 
incorporate the teachings of Higuchi. The motivation being to provide a signal 
transmission method, which can achieve fast, highly accurate acquisition of the 
spreading codes in a mobile station in a communication system using long codes. 

Regarding claim 10 , Yamamoto discloses a receiving element receiving the 
multicarrier signal containing the subcarriers, at least one of which a synchronization 
signal is transmitted therein, multiplied only by a spreading code for synchronization 
signal (column 1 lines 66- column 2 line 3; an OFDM demodulator is capable of 
detecting a preamble for synchronization using short symbols); and a subcarrier 
separator carrying out FFT operations at a plurality of FFT timing candidates to 
separate the received multicarrier signal into a plurality of subcarrier components 
(column 2 lines 25-28; an OFDM demodulator comprises an FFT that divides an 
output signal into respective subcarriers). 
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Yamamoto fails to teach a correlator detecting correlation values between the 
subcarrier components that carry the synchronization signal and a synchronization 
signal replica 

Aslanis discloses a multicarrier receiver that correlates a frame with a 
synchronizing pattern stored at the receiver (page 2 paragraph 0016). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Yamamoto to incorporate the teachings of Aslanis. The 
motivation being an improved method of providing frame synchronization in a 
transmission system using multicarrier modulation. 

Yamamoto as modified by Aslanis fails to teach a timing detector detecting a 
received timing of long code according to the correlation values. 

Higuchi disclose a mobile station that uses correlations to detect the received 
timing of long codes (column 15 lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto, Aslanis to incorporate the 
teachings of Higuchi. The motivation being to provide a signal transmission method, 
which can achieve fast, highly accurate acquisition of the spreading codes in a mobile 
station in a communication system using long codes. 

The combination of Yamamoto and Aslanis as modified by Higuchi fails to teach 
a timing detector detecting a received timing of long code according to the correlation 
values. 



Application/Control Number: 09/985,674 Page 8 

Art Unit: 2663 

Sudo discloses an OFDM reception apparatus that uses correlation values to 
obtain FFT timings (column 3 lines 23-29). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto, Aslanis, and Higuchi to 
incorporate the teachings of Sudo. The motivation being an OFDM reception apparatus 
which improves the accuracy of symbol synchronization acquisition. 

Regarding claim 15 , Yamamoto discloses a receiving element receiving the 
multicarrier signal containing the subcarriers, at least one of which a synchronization 
signal is transmitted therein, multiplied only by a spreading code for synchronization 
signal (column 1 lines 66- column 2 line 3; an OFDM demodulator is capable of 
detecting a preamble for synchronization using short symbols); and a subcarrier 
separator carrying out FFT at the FFT timing to separate the received multicarrier signal 
into a plurality of subcarrier components (column 2 lines 25-28; an OFDM 
demodulator comprises an FFT that divides an output signal into respective 
subcarriers). 

Yamamoto fails to teach an FFT timing detector detecting an FFT timing 
according to a correlation characteristic of a guard interval contained in the received 
multicarrier signal (figure 3 and column 3 lines 23-29; an OFDM reception 
apparatus uses correlation values for obtaining FFT timing of a frame structure 
which includes a guard interval). 

Sudo discloses an OFDM reception apparatus that uses correlation values to 
obtain FFT timings (column 3 lines 23-29). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Yamamoto to incorporate the teachings of Sudo. The 
motivation being an OFDM reception apparatus which improves the accuracy of symbol 
synchronization acquisition. 

Yamamoto as modified by Sudo fails to teach a timing detector detecting a 
received timing of long code according to the correlation values. 

Aslanis discloses a multicarrier receiver that correlates a frame with a 
synchronizing pattern stored at the receiver (page 2 paragraph 0016). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto and Sudo to incorporate 
the teachings of Aslanis. The motivation being an improved method of providing frame 
synchronization in a transmission system using multicarrier modulation. 

The combination of Yamamoto and Sudo as modified by Aslanis as modified by 
fails to teach a timing detector detecting a received timing of long code according to the 
correlation values (column 15 lines 34-38; a mobile station uses correlations to 
detect the received timing of the long code). 

Higuchi disclose a mobile station that uses correlations to detect the received 
timing of long codes (column 15 lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto, Sudo, and Aslanis to 
incorporate the teachings of Higuchi. The motivation being to provide a signal 
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transmission method, which can achieve fast, highly accurate acquisition of the 
spreading codes in a mobile station in a communication system using long codes. 

4. Claims 12 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamamoto et al. (US 6,646,980), hereinafter referred to as Yamamoto in view of 
Aslanis et al. (US 2004/0199554), hereinafter referred to as Aslanis in view of Higuchi et 
al. (US 6,167,037), hereinafter referred to as Higuchi. 

Regarding claims 12 and 18 . Yamamoto discloses a receiving element 
receiving the multicarrier signal containing the subcarriers, at least one of which a 
synchronization signal is transmitted therein, multiplied only by a spreading code for 
synchronization signal (column 1 lines 66- column 2 line 3; an OFDM demodulator 
is capable of detecting a preamble for synchronization using short symbols); and 
a subcarrier separator separating the received multicarrier signal into a plurality of 
subcarrier components (column 2 lines 25-28; an OFDM demodulator comprises an 
FFT that divides an output signal into respective subcarriers). 

Yamamoto fails to teach a correlator detecting correlation values between the 
subcarrier components that carry the synchronization signal and a synchronization 
signal replica (page 2 paragraph 0016; a multicarrier receiver that correlates a 
frame with a synchronizing pattern stored at the receiver). 

Aslanis discloses a multicarrier receiver that correlates a frame with a 
synchronizing pattern stored at the receiver (page 2 paragraph 0016). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Yamamoto to incorporate the teachings of Aslanis. The 
motivation being an improved method of providing frame synchronization in a 
transmission system using multicarrier modulation. 

Yamamoto as modified by Aslanis fails to teach a timing detector detecting a 
received timing of long code according to the correlation values (column 15 lines 34- 
38; a mobile station uses correlations to detect the received timing of the long 
code). 

Higuchi disclose a mobile station that uses correlations to detect the received 
timing of long codes (column 15 lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto and Aslanis to incorporate 
the teachings of Higuchi. The motivation being to provide a signal transmission method, 
which can achieve fast, highly accurate acquisition of the spreading codes in a mobile 
station in a communication system using long codes. 

5. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sudo 
(US 6,647,025), hereinafter referred to as Sudo in view of Yamamoto et al. (US 
6,646,980), hereinafter referred to as Yamamoto in view of Aslanis et al. (US 
2004/0199554), hereinafter referred to as Aslanis in view of Higuchi et al. (US 
6,167,037), hereinafter referred to as Higuchi. 
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Regarding claim 22 , Sudo discloses an FFT timing detection step of detecting 
an FFT timing according to a correlation characteristic of a guard interval contained in 
the received multicarrier signal (figure 3 and column 3 lines 23-29; an OFDM 
reception apparatus uses correlation values for obtaining FFT timing of a frame 
structure which includes a guard interval). 

Sudo fails to teach a separation step of carrying out FFT at the detected FFT 
timing, to separate the received multicarrier signal into a plurality of subcarrier 
components. 

Yamamoto discloses an OFDM demodulator that comprises an FFT, which 
divides an output signal into respective subcarriers (column 2 lines 25-28). 

It would have obvious to one having ordinary skill in the art at the time the 
invention was made to modify Sudo to incorporate the teachings of Yamamoto. The 
motivation being an OFDM demodulator capable of easily detecting a preamble for 
timing/carrier frequency synchronization using short symbols with high detection 
accuracy. 

Sudo as modified by Yamamoto fails to teach a correlation detection step of 
detecting correlation values between subcarriers that carry a synchronization signal 
among the separated subcarriers and a synchronization signal replica. 

Aslanis discloses a multicarrier receiver that correlates a frame with a 
synchronizing pattern stored at the receiver (page 2 paragraph 0016). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Yamamoto and Sudo to incorporate 
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the teachings of Aslanis. The motivation being an improved method of providing frame 
synchronization in a transmission system using multicarrier modulation. 

The combination of Sudo and Yamamoto as modified by Aslanis fails to teach a 
timing detection step of detecting a received timing of long code according to the 
correlation values. 

Higuchi disclose a mobile station that uses correlations to detect the received 
timing of long codes (column 15 lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combination of Sudo, Yamamoto and Aslanis to 
incorporate the teachings of Higuchi. The motivation being to provide a signal 
transmission method, which can achieve fast, highly accurate acquisition of the 
spreading codes in a mobile station in a communication system using long codes. 

Allowable Subject Matter 

6. Claims 2, 4-7, 19-20, 23, and 28-34 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

7. Claims 9, 11, 13-14, 16, 21, 24-26, and 35-36 are allowed. 

Regarding claims 9. 11. 13-14, 16, 21, and 26 , the prior art of record fails to 
disclose or fairly suggest a second correlator detecting, at the detected received timing 
of long code, correlation values between the sub carrier components and a plurality of 
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replicas of data sequence double multiplied by a short code and each long code chosen 
from a long code group. 

Regarding claim 24 , the prior art of record fails to disclose or fairly suggest a 
timing detector firstly selecting a maximum correlation value and a corresponding timing 
from the values in the first memory as an FFT timing candidate #1 and storing the FFT 
timing candidate #1 in the second memory, subsequently making the search rang setter 
set a new search range according to the values stored in the first memory and the FFT 
timing candidate previously stored in the second memory, selecting a maximum 
correlation value and a corresponding timing from the values within the search range 
previously set as an FFT timing candidate #2 and storing the FFT timing candidate #2 in 
the second memory, and repeating the same operations of setting a new search range 
and selecting an FFT timing candidate of next number until detecting a predetermined 
number of FFT timing candidates. 

Regarding claim 35 , the prior art of record fails to disclose or fairly suggest 
accumulating coherently the integrated value of each subcarrier for Ncs consecutive 
subcarriers along a frequency axis, where Ncs is an integer satisfying 1<=Ncs<=N, and 
N is the number of the subcarriers; and detecting averaged correlation values by 
averaging Nps accumulated value of every Ncs subcarriers by squared form along the 
frequency axis, wherein Nps is an integer satisfying 1<=Nps<=Nc/Ncs. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 
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a) Akiyama (US 6,907,026), Receiving Apparatus for Signal Transmission 
System of Orthogonal Frequency Division Multiplexing Type 

b) Abeta et al. (US 2002/0136176), Signal Format in Multi-Carrier CDMA 
Transmission System 

c) Lee et al. (US 2004/0141481), Transmitter Device and Transmitting 
Method using OFDM ND MC-CDMA 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Feben M. Haile whose telephone number is (571) 272- 
3072. The examiner can normally be reached on 6:00am - 3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Ngo can be reached on (571) 272-3139. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




